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During 13-17 June 2013, heavy rainfall occurred in the northern Indian state of 34 Uttarakhand, located on the windward side of the Himalayan ranges. The torrential rain 35 together with rapid snowmelt led to extreme flooding and widespread landslides, causing 36 thousands of deaths and a huge loss of property (Dubey et al. 2013 ). In addition to the 37 devastation in Uttarakhand, this event also affected other parts of India including 38 Himachal Pradesh, Haryana, Delhi and Uttar Pradesh, as well as western Nepal and parts 39 of Tibet (Dubey et al. 2013 ). In recent years, similar heavy rainfall and widespread flood 
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To depict evolution of the heavy rainfall cases, observational rainfall was obtained (Chen et al. 2002) 
